Abstract. Dimensional analysis of the formula for the fine-structure constant does not provide evidence that one of the constants c,h, or e is not fundamental. Natural systems of units based on the velocity of light c, Planck's constanth, and the electric charge e are possible and prospective for quantum metrology. In these systems, the coefficient in the Coulomb law is numerically equal to the fine-structure constant 1/137.
On the basis of a dimensional analysis of the formula for the fine-structure constant, the authors of [1, 2] drew the conclusion that the electric charge e was not a fundamental constant. Other scientists had already come to the same conclusion. Namely Planck, Dirac, Sommerfeld, and Bronstein et al all suggested that the formula for the fine-structure constant
demonstrates the impossibility of the simultaneous fundamental status of the physical constants c,h and e. From equation (1) it follows that only two of the three constants c,h and e can be fundamental, while the remaining one must be derived from the other two. In discussion at the First Solvay Congress in 1911, Planck [3] proposed that either h may be reduced to e and c or, contrariwise, e may be reduced to h and c. Sommerfeld [4] and Bronstein et al [5] considered that c andh were fundamental constants and e was the derived constant. In contrast, Dirac [6] considered c and e to be fundamental andh the derived constant. Actually we must analyse the following formula for the fine-structure constant:
where k e is the coefficient in the Coulomb law: k e = 1 in the cgs system, k e = 1/(4π)
in the Lorentz-Heaviside system, while
in the SI system (µ 0 is a constant which is adopted for convenience as being 4π × 10 −7 H m −1 ). From equation (2) it follows that only three of these four constants c,h, e and k e can be fundamental, while the fourth must be derived from the other three. From equation (2) 
Hence, 1/137 is the numerical value and hc/e 2 is the fundamental dimension of the constant k e .
In [2] the authors selected Planck's system of units: c = 1,h = 1, G = 1, and k e = 1/(4π). It is obvious from equation (3) This is simply the 'incomprehensible' number 3.302 in their article [2] . There is no problem in selecting a natural systems of units c = 1,h = 1, G = 1, e = 1 or c = 1,h = 1, m e = 1, e = 1 [7] . In these systems the numerical value of the coefficient k e is equal to the fine-structure constant: Thus, the formula for the fine-structure constant does not limit the simultaneous fundamentality of the velocity of light c, Planck's constanth and the electric charge e and, correspondingly, does not limit the application of natural systems of units in which these constants are chosen as measures.
Editorial note
Tomilin's paper responds neatly and clearly to the points raised by Jacobsen and by Subramaniam et al in the papers to which it refers. As Tomilin reminds us, this discussion started in 1911. Since there is an equation connecting four quantities, only three of them can be independent. Any decision as to whether one of the four quantities is less fundamental is likely to result from a more specialized paper than those European Journal of Physics chooses to publish (see the Journal Scope statement on the inside front cover of each issue and at http://www.iop.org/Journals/ej/ scope).
However, as Tomilin reminds us, the value of the reciprocal of the fine structure constant is very close to 137. In 1929 Sir Arthur Eddington presented an explanation as to why the value should really be exactly 136 (as described in his book New Pathways in Science published by Cambridge University Press in 1935), but he was able to modify his explanation so as to adjust the value to 137. What a pity that better measurements have shown that it is not an integer: Eddington's was such a fine explanation. (At the time Eddington was writing, the value was not known with sufficient precision to exclude the possibility of its being an integer.)
The Editor's decision is, therefore, that the publication of Tomilin's Comment closes the correspondence initiated by Jacobsen.
